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CnOCOB 3AK4IHH3AHHS CTPOI^TEJILCTBA CKBA2HHH 
OdJiacTB rexHHicn 
H306peTeHae othochtch k tfypeHjao, a iiueHHo - k cnocody 
3aKafraJBaHHH ctpoht e JtBCTBa ckbsmchhh. 
5 HandOJiee acxc-eKTHBHO HacToaiaee B30<5pe?eHae motct (5htl 

Hcnojrb3 obslho b CKBaszflax, nueamix ropn30HTajn>HH2 y^acTOK 
CTBOJia, npodypeHHHfi b npojQricTEBHOM DjaacTe, a Tarae b cyiy- 
^anx, Korjia HesejnaTejn>HO yMeHHoaTt jmaMeTp cKBaaaHH, h npa 
HararaHH yqacTicoB b HHrepBaiie ycTaHOBKH XBOCTOBaica, cJioaeH- 
10 hhx cjiatf oaxeue HTup 0Ba hhhmz noponaMu, me mseDT uecTO otiBajm 

nOpOAU, K3BepH03HHe 30HH H 30HH HOrJIOmeHHH npOTJHBO^HOfl ehe- 

kocte, oOktcho nepeKpHBaeMHe n pom ssyr o hhhmh KOJioHHaMji xpyd 
hjih KOjioHsaMH - "jreTyroaMn". 

HpeOTie cTBymaS ypoBeHB tcxhzkh 

15 IIpH 3aK8H^2BaH2Z CTp0M8JE>CTBa CKBaHHKH H90dX0JfflM0 3a- 

KpenitTB ee cTeHx^y b HETepBajie npoayKTEBHoro iuiacTa, ttocJh 
DpejtoTBpaTUTB odBajDEBaHHe nopojcn b, KaK cjie^cTBKe 3Toro- 
yxyjtmeHBe uocTynJieHHH npoflyiooiH b cKBasnHy H3 upo^yicTHBHo— 
ro njoacTa. JUm 3to2 nean b 30Ee npoj^yKTiiBHoro miacTa cKBa— 

20 shhh ycTaHasjniBasxr xboctobelkh c $HJEbTpam. Kpowe Toro, b 
EHTepBaJie ycTaHOBKH zboctobhkob c cmiLTpaMH ^acio BCTpe^a- 
dtch 3om ocaosHemfi, TaKHB KaK Hajmze xaBepH, o63ano3 no- 
pogH, BOOTnpoHBJieHttE, aoriiomeHEe npo^HBO^Hoa khskoctu, npa- 
MHKame k npoayKTHBHCwy anacTy He npojjyicraBHHX ysacTKOB hjih 

25 npepKBamse ero tbkwz y^acTKaMB. B smx cxpiata HeotfxoaHMO 
Ha^esao pa30<5mHTB yKasaHHne jhelctkh 2 30HH ot bpo^kthbhd- 
ro miacTa. Bee 3to TpecJyex dojamnx waTepzajEbHHX 3aTpa? e 
npmjeHeHHH cseOTajrhSoro cjtosHoro odopyuoBaHHH. 

H336CTHH Tpn npHHnmj najiL e o PTJnnaKigEXcg ^pyr ot flpyra 

30 cnocoda ycTaHOBKH xboctobdkob c SsunbTpawE, npraeHfleaHe npn 
3aKaOTHBaaaB c TpouTe jilctbs. ckbsczzbi aoraecKa na ueuesTHou 
KajJHe, Ha iuihhmx h Ha onopH02 uoBepxHocra ( "CnpaBOTOHK 
no Kpenjieanio He<fTHHHX z ra30BHX ckbhehh" , A.K.EyjiarroB, 
1981, c*I37-I46). 

35 Qyn> cnocoda ycTaHOBKH XBOCTOBEKa c q)iun>TpoM Ha rte- 

mghthom KaMHe zslkjud^rbtch. b uoffbeue TaMnoHaxHoro pacTBopa 
na bcd jyiHHy XBOCTOBZKa, yaepH35BaeMoro na Becy dypiuiBHttiH 
TpydaiiH, ysaJieHHn TaMnoaaKHoro pacraopa, nosKHToro BHme 
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XBOCTOBHKa, n oTcoejtHHeKHii Oypiun>Knx Tpy6 ot XEOCTDBmca 
toj&ko docjk; oopa3 0Ba hhh b saTpyoHOM npocTpaHCTBe aeMeurao- 

TO K3MHH. 

noinsecica xboctobhkob c ciuitTparaa Ha kjihhbhx ocyaecTBiw- 
5 esca. tojibko b otfcasenHOM cTBOJie cKsaBHHH, rae HeT H3H0ca 
BHyTpeaHe» noBepxHOCTH odcanaia Tpyd, nyrea saiwHHSBaRBH 
XBOCTOBHKa mianiKaMH, pacnojioseaHHUB aa aapyaHoS noBepxHO- 

CTH noaBeCHHX yCTpofiCTB, KOTOpHe BXOflHT B KOJOCeBOH MeSKO— 
JIOHHHB 3a30p. . 

10 3tot cdoco6 HeDpaaeinsH Dp najmx Ueaee 30 mm) Kojnoe- 

bhx sasopax, ewm cnycK XBOCTOBBica conpflsea o npopadoTKOfi 
' ocaosaeHHoro cTBOJia cxBasaim h pacxasHBaimeM XBOCTOBHKa, 
Kowa BHyrpesHHH DOBepxaocTB odcasHoa kojiobbh. b KOTopofl 
BjaHHpyeTCH yciaaoBKa, BMesi aeaonycTHMHH bshoc. koito Bee 
15 XBOCTOBHKa c gpHJttTpoM DpeBanaeT 1000 kH. 

nosBecKy xboctobhkob aa ynope ocymecTBJiHBT aa cTami- 
oaapanx racTKax cKBamaH, we yae odpaaoBaaa onopHaa oo- 
sepxHocTi, b KaiecTBe KOTopoa HcnojBsyDTJ npoToiKH BHyrpa 
naipydKOB, BDncoeanaaeMux k azsaefiy Koany npejHaymea kmoh- 
20 an; Bepxazfi Koaen. paaee cnymeHHoro XBOCTOBHKa; aoay nepe- 
xona ot oojnaaero jmaMeipa k MeaHEMy npn jroyxpaaMepaoa npo- 
MeByro^HOtt KOJioHHe, KOTopofl odcaKeaa cKBasHaa. 3tot cnocod 
npHMsaaM am* npa ycaoBHSX cnycaa XBOCTOBHKa ao saaaaaoil 
rayCHHH. llHane noflsecaoe ycTpoacTBO XBOCTOBHKa He soflaeT 
25 so ynopa h ae cpaooiaeT. 

HanpcTaTKaMB yKasaaaax cdocoodb ycTaaoBKH xboctobhkob 
c cnjiLTpaMH npn aaKaHTOBaaHH ctpoht ejiBCTBa ckbeshhh hbjih- 
dtch :cyseHHe npoxoaaoro ce^eaaa cKBaiHHH H3- 3 a neodxoOTO- 
cth npaueaefflw oasieOTHHTeaefl a nosBecaiDC ycipoactB, koto- 
30 pue onycKam BayrpB yse odcaseaaoa cKBamnHH, HeodxosHMOcTB 
ipBMeaeHHH cjioshhx do KOHCTpyraaa passeflHaaTeJiea h nojtBec- 
mrycTpoftcTB. a TaKse orpaasieaaocTi, DpaMeaeaHH, odycjioB- 
aeaaaH bobmokbocthd nosBecKH xboctobhkob to^bko b odcaKea- 
hom CTBOJie cKBaHHBH (Kpowe cDOCoda ycTaaoBKH aa neMeaTHOM 

35 ^KpoMe Toro. aenocTaTKOM cnocoda dohbcckh xboctobhkob 
c ftM*TpaMH aa neweHTHOM KawHe HBnaeTCfl HeodxoaaMOCTi, 

UeWeaTHpOBaHBH XBOCTOBHKa, HTO CBHaaHO C dOJUEHMH 3aTpa T a- 
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MA ueMeHTa h BpeHena Ha npose^eime padoT h osimaHue 3aTBep- 
xeBaHHH neMeflTHoro pacTBopa. IIpn 3tom hsocSxo^hmo ocyinecT3- 
jwtb nocTOHHHyx) npoMHBKy CKBasHHK nocJie neMeHTnpoBaHra 
xBOCTOBHKa b Te^ierae Bcero Bpeweaa osumannH 3aTEepjzeBaHHH 
5 ue&^eHTHoro pacTBopa c oEHOBpeMe hhhm BpamemeM CypmrLHoU 

KOJIOHHH. IIpOTOW, pa<30Te no UeMeHTHpOBaHHH) XBOCTOBHKOB npH- 

cynm aBapan, Taioie, Hanpmiep, KaK: HeB03MOKHocTB OTcoejmne- 

HEH KOJIOHHH dypHJIBHHX Tpyd OT XBOCTOBHKa, BCJM^CTBHe npHMe- 

hbhhh peaBdOBHX pa3sejiHHHTejiefi; npopesame odcajsmx Tpyd h 
10 3adypHBaHHe HOBoro CTBOJia npn pa3dypHBaHnn ocHacTKH h y3JioB 

coejiEfleHflS ceKUHfi Tpyd h M^pyrnz. 

Kpowe Toro, juh ehdqjihshhh padoT no ne^eHTHpoBaHHE) 

XBOCTOBHKa HeodxoiHMa cooTBeTCT^ynnaK TexHHKa (ijeMeHTHpo- 

Bovme arperain) h dpuraEH pado^rax. 
15 Ege o^hhm He^ocTaTKOM 3Toro cnocoda HBJweTCfl HeB03uos- 

hoctb ero npmeHeHHfl npn Hajnram 30H norjiomeHZH b HHrepsajie 

yCTaHOBKH XBOCTOBHKa. 

IfaBecTeH TaKKe cnocod 3aKaynrBamtg cTpoHTejn>CTBa craa- 
shh (su f A, 1659526), BBumnanuHfl b cedn hsojkuhd 3oh ocjiok- 
20 HeHHfl dypesHH, pacnojroaeBHHX Bume npojorKMBHoro mcacTa ao 
ero BCKpHTHH , cuycK b cKBaxHHy kojiohhh odcajsmix Tpyd c 

$HJEBTpOW-XBOCTOBHKOM H UBHTpQTOpaMH p 3aD0JIHeHH8 $HJH>TpOBOft 

3ohh cKBasHHH BpeMeHHO 3&KynopHBa2QQiZM waTepnajiOM h neweHTR- 
poBame kojiohhh odcajimix Tpyd npn repweTiraoM passesHHeHHH 

25 hojiocth cuuiBTpa— XBOCTOBHKa ot nojxocTH kojiohhh DepeMEracoii, 
pa3pymaeM0fi nocJie ee neMeHrapoBaHra. 

3tot cnocod He odeoneHHBaeT HajiesHoro pa30dmemw npo- 
^yKTHBHoro ruiacTa ot nepeweEaEDuaxcfl c hum HenposyKTHBHHX 
ynacTKOB a BHrneJiesamnx ot npoayKTHBHoro njacTa HenpoflyKTHB- 

30 hhx ropiraoHTOB, BCJiejicTBiie HenoJiHoro y^ajieHHH dypoBoro pa- 

CTBOpa H3 BaKJIOHHHX H r0pH3OHTOJttHHX yHHCTKOB CKBaSHHH, B 

KOTopux npoacxoOTT ocasaeHne TBepaofi ch3H n3 dypoBoro pa- 
CTBopa npn ero napKyjinmiE* 3to ycyrydJiaeTCH HenojiHHM yjja- 
jieEaeM rjmHHCToS icopra, a b aecTax yaaaeimH ee noBtnnaeTCH 
35 onacHocTB odBajiHBaHHH nopos, TaKKe cHSfcaeT Ka^ecrBO 

H30JDT5H3 IlJaCTOB. 

KpoMe Toro, Ha yica3aflHHX jmacTKax CKaasaHH He y^aeTCH 
HajmeaaniHM odpa30M ueHrpapoBaTB sKcnjiyaTanaoHHyra KOJioHHy, 
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ocodeaHO b cjiac5ocueMeHTJipoBaHHUx nopojiax, ns-3a saaBfliiBa- 
HHfl ueHTpaTopoB b 3Ty nopojjy, hto npenHTCTByeT nojijnieHnK) 
paBHOMepnoro no TOjmmne cTemcz neweHTHoro KOJiHia. 

fine ojasm HeaocTaTitoM 3Toro cnocoda hbjihctch dJioKnpo- 

5 BaHiie ^cacTH npo^KTHBHoro aracTa ueueHTHHM pacTBopoM, no- 
cTynaKHmaM b $njn>TpoByB 30fly CKBaHHHu hoh ueMeHrapoBaHnn ko- 
jiohhh odcaflHHX Tpyd, BCJiejicTBHe BHnafleHHH h HaKonJieHHH Bpe- 
ueHHo 3aKyn opQBaxHiero uarepnajia b HHSHefi (johhoS) tooth ro- 
pjisoErrajiBHoro ctbqjq npz 3HaTOrejn>H0il ero npoTHHeHHOcM h 

10 odpa30BaHEH nycTOT B BepxHefl tooth CTBOJia, ROTopue sanojiHff- 
DTCfl msueBTBSM pacTBopoM npn neiyieHTapoBaHiui odcajiHHx ko- 

JIOHH, 

Haadojiee 6m3xm no TexHinecKofi cymaocTH k 3aHBJiseMo- 

M7 HBJiHeTCH CDOCOd SaKaOTHBStHflg C TpOHTe JH>CTBa CKBaSHHH C 

15 ropn30HTajn>HHM y^acTKOM cTBOJia, npodypeHHHM b npojQTKTKBHOM 

MiaCTe. .( Baker Hughes, USA "Beker Hughes technology forum", 
Coru, 6-11 , 1991, c. 25-25) 

BictoTOKnujfi b cerin cnycK b ciCBassHy Ha KOJioHfle odcaamcc Tpyd 
XBOcTOBHKa c npe jjsapuT e jee>ho nep^opapoBaHHUM $iun>Tpoa f pasod- 
20 merae saicojioHHoro npo cTpaHCTBa b 3 one npoayicTHBHoro njiacTa 
ot BHmeJtesaqzx z nepeuesaxmazca c hum Henp ojqtkthbhhx n-nacroB 
HapysHHMH naKepaMH h ueMe HrnposaHHe ko jiohhh odcajmux Tpyd 

BHme XBOCTOBHKa C $HJIBTpOM C HOMOfliH) neMeflrapoBOHHOfl My$TH. 
OCHOBHHU HejCOCTaTKOM 3TOrO CHOCOda HBJiHeTCH TO, TOO C 

25 noMomiiK) uaKepoB h neweHTHpoBaHHH HajmaitepHoro itojrmeBoro 
npocTpaHCTBa He odecne^HBaeTCH HaaesHoe pasodmerae 3aK0Ji0H- 
Horo npo CTpaHCTBa b 30He npojjyKTiiBHoro miacTa ot Bumejiesa- 
TT^tnr h nepeueaaracixcH c hzm Henpo^yKTSBHHX miacTOB, ocodea- 
ho b nepexosHHX 30Hax ctbojei ckbshhh c Be pTHicajn>H or o Ha 

30 ropH30HTaji£Hoe HanpaBaeHHe, BcaeacTBHe HenojiHoro 3awemeHEH 
dypoBoro pacTBopa aeweETHHU. 

KpoMe Toro, naKepK ns-3a i/.ajiofl juihhh He Moryr HajiesHo 
nepeKpuBHTB KHBepH03Hue 30HH, rtorna mc jniHeiiHHe paswepu 
npeBHmaDT jnmeftHHe pa3Mepu noBepxHocTH ymioTHeHHH naicepa. 

35 3to ycyrydoiHeTCH b cfCBaxraax, bckphbehx cJiadociieMeHTapoBaH- 
HHe nopoEH, roe mieDT MecTO odBajm nopoaa, ocodeHHO, Hocae 

npOMHBKH CKBaSHHH H yEOlieHHH C ee CTeHOK KOJUMaTamiOHHOfi 
KOpKH. 
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B ocHOBy HacTDfmero H3odpeTeHaa nojioseEa 3a#a^a co- 
3jiaHEH cnocoda 3aKaHHKBaHaa CTpoaTejrbCTBa cKBarafl, kotophS 
odecneHHBan du HanesHoe pasodaerae npojjyKTaBHoro nJiacTa 
ot BHmejiesamwx a nprnniFcammnx k HeMy HenpojjyicTUBHHX y^acTKOB 
5 npn aaJiHB 3 hzx 30H ocjiokhchiih dypeHEH mtiovo anna a npo- 

THSeHHOCTH. 

FacKpurne H30dpeT8HHfl 
HocTaBJieHflaH 3ajxara aocTaraeTca TeM, hto b cnocode 
3aKaH^HBaEKfl cTpoaTejn>CTBa CKBaEa&Bi, BfunQraranieM b ce6si bckph- 
10 rae npojQTKTHBHoro njiacTa, cnycK a ycTanoBiqr b cKsamHe ko- 

JIOHHH OdcaflHHX Tpyd H XBOCTOBHKa C $fl-TLTpOM C Odecne^eHEeM 

ax repMeTHTOoro coejqaHeHHfl uezpj codoft,a pa30dmeHae aenpo- 

SyKTKBHHX JHJBCTKOB OT npO^XCTEBHHX, COIUBCRO Z30(3peT8HHE} f 
CUyCK B CKBaSHHy K0J10HHH Odca£HHX Tpyd H XBOCTOBEKa C CCHJIBT- 

15 pom ocymecTBJtHDT pa3Kejn>H0 f a hx repweTOTHoe coeaaHeHse 
ocymecTBJump b cKBasaHe, npn 3tom do xieHLmefl wepe oflHy E3 
Tpyd xboctobuk3 nepeji ero cnycKOM b cKsasaHy npofarapyroT c 
odpas oBaHHSM no MeHunefl wepe aByx npoaojiLHHX roc?p h ttotctto- 
panecKnx kohijob c pesLdaiaa, a nocjie cnycxa XBOCTOBHica b 

20 CKBaSHHy npoSajiBHyK) Tpydy pacmapaDT jyra ycTaHOBKB xboctdbh- 
Ka b CKBasaHe a pa30dmeHna Henpo^KTUBHHX djisctob ot npo- 

^yKTHBHHX. 

Dpe^JiaraeMoe a30dpeTeHae no3BOJweT 3a ctot aciuErceHaa 
npaweHeHEH ;mw ycTaaoBKa xboctobbkob c csuaTpawa KOHCTpyK- 

25 TBBHO - CJIOEHHX pa ?^P7^THWTftjrefi a D0£BeCHKX yCTpoSCTB, a 

TaKKe naicepoB jyw pasodmeHaa nJiacTOB ynpocTaT* 3Ta padora 
a odecae^aTL dojiee Hanexnoe pa3odmeaae HenpoayKTHBirax njia- 
ctob ot nposyKTHBHoro miacTa, a Tajcse nepeKpHTae 30H ocjioe- 
Henna (Kasepa, odBanos nopojm, mmcTOB c aHoasajiBHO bhcokbm 

30 BHyrpaajiacTOBHM saBJieHaea, BOjio-raso-npoaBJieHiifi a ^pyrax) 
jrodoll apoTHxeHnocTa. Ilpa 3tom Haadojomaft sgfieaT aocraraeTca 
b HaiuioHimx cKBasaaax a b cKBasnaax c ropa3 oHTajiiHHM y^acT- 
kom cTBOJEt, a TaKse b Tex cjiyraax, kotj& npoTnxeHHOCTL 
yKa3aaHHX nJiacTos a 30H He no3BOjraeT nepeKpmaTB ax nanepa- 

35 mb, a ueweaTapoBaHae He odecnemBaeT HaaesHoro pasodmeaaa. 

Kpoue Toro t ycTaaoBKa xBocTOBBKa c fta^bTpoM c noMom>z> 
npoi^HJH>Hux Tpyd no cpaBHeHax) c asBeciHHM cnocodow, corjiac- 
• ho KOTopoi/iy 3Ta onepanaa o cyme c tbjiho tch nyrew neweHTapoBa- 
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H3fl XBOCTOBHKa, D03BOJDieT CHH3HTL paCXOA IieMeHTa, COKDETOTB 

EpstiH Ha ycraHOBKy i tslk K£K oraaaaeT fle OdXOjnUvlOCTB B OEH- 
jiaHiiH 3aTBepgeramg neaeHTHoro pacTBopa n flcnojn>30BaHHH 
juui atporo cneuHaniifiHX dpairm padoniix, 

5 3 0£HOM A3 BapHaHTOB BHDOJIHeflJIH E30dpeTeH2H DOCJie 

BCKpHTHK npOTOTKTBBHOrO DJBCTa B CKBaHHIiy CIiyCJCaBT XBOCTO- 

bus c $iun>TpoM a ycTaasBJiHBaioT ero b DposyKTHBHoa anacTe 
uyreM npHKaTEH no HeHHceS Mepe oaHOfl npofinjiLHoli TpydH npn 
ee pacnmpeHHJH k CTeaae CKBaKHHH, a 3aieM b cKBasHHy cnycjca- 
10 DT KOJIOEHy OtfoajgHfflC Tpyd, HHHHHfi KOfleu KOTopofi repueTOTHo 

COeOTHJDW* C BepXHHM KOHHOM XBOCTOBEKa. 

DpejuiaraeMHfl Bapnanr BHnojmeHHH H30dpeTen2H no3BOJweT 
ycTaHaBMBaTL xboctobhk b HeodcaseHHOM CTBOJie ckb3khhh t djia- 
rojjap* newy odeone^niBaeTca Haaesnoe pa30dmeHHe npoayKTmHo- 
15 ro njacTa ot BHmejxexanizx HenpoayKTHBHHX djjhctob, npe^OTBpa- 
maeTCH cymemie graM eTpa cKBaszHH z cHEsaeTCfl pacxox odcaa- 
hhx Tpyd# 

B flpyrow Bapaarae BHnojraeHHH modpeTeraji b Hanajie b 
CKBasHHy cnycKaDT so nposyicraBHoro imacTa z ycTaKaBJumaOT 

20 KOJioHHy odcaOTHX ipyd, a 3aieM nocjie bckphthh npo^yKTHBHoro 
miacTa b Hero *iepe3 aiy KOJioHHy cnycicaOT xboctobhk c qpanLT- 
poM z npz pacmHpeHHH npo$HJH>HOii TpydH ycTaHamiHBapT ero b 
CKBEKHHe, npH 8T0M npo§Hjr&Hy» Tpydy npHSHMaDT K CTeHKe HHX— 
Hero Komia kojiohhh odcajlfiHX Tpyd, odecneraBaa ee repMeTjre- 

25 Hoe coeAHHeKze c xboctdbhkom, 

Taicofl BapaaHT sunozHeHHR nosBOJUieT Hcnojn>30BaTi Haado- 
jiee npocTofi, bhto^hhA z HajiesanJi cnocod yctaHOBKH xboctobh- 
kob c $jun>TpaMH c noMomBD npoSuuiBHHx Tpyd b Tex a^y^iaHx, 
Kor.ua b nponecce dypeHHH CKBamHH BCTpe^smTCH ruiacTH c ano- 

30 MaJEBHO BHCOKBM BHyTpHDUaCTOBHM JlEBJie EtHeM , KOTOpHe OdHHHO 

nepeicpHBaOT npoMesyTo^iHHMH KDJioHHaMH odcajimcc Tpyd am 
KOJioHHawn - n jieTyqKaMH w > 

KpaTKoe onHcaffiie nepTesefi 
jjpyrae nexz b upenaymecTBa HacTonmero iraodpeTeHHfl cTa- 
35 HyT noHOTHH hs cjiaj&tw&TO seTajBHoro onacaHHH npmaepoB ero 
BHnoJiHeHHH h ppMaraetsoc ^epxesefl, aa kotophx: 

q>nr. I H30dpaaaeT komujkkt 0 dopysoBa hhe jwh cnycKa z 

VCTaHOBKK XBOCTOBHKa C $HJTbTpWJI B CKBaHHHe; 
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<5et.2 - ce^erae II— Tl Ha cnr.I; 

oar. 3-4 - ycTaHOBKy XBOCTOBBEa c qejde>tpom b cKBasuKe; 
cur. 5-5 - BapaaHT ycTaHOBKa xboctobckh c ©hjebtpom b 

CKBaSHHC 

5 Jjymvft BapmHT ocymeciBJieHaa B3odpeTeHaa 

Cnocod 3aKatrumqHng CTpoHTejn>cTBa cxBasBHH 3aKjnreaeT- 
ch b pa3jieJiLHO?4 cnycRe b cKBaaoiHy n repweTOTHOM coegZHeHim 
BHyrrpB ee kojtohhh odcajtHHx Tpyd k xboctobzke c ©zjibtpom. 
no MeHKteil Mepe ojiHy 23 Tpyd XBOCTOBHica nepea cnycKow b 
10 cKBaKaHjr DpogpajmpyDT c odpa30BamjeM no uezmeZ Mepe otjoc 
npo^oJCBHHx ro$p h naraHflpircecKHX kohuob c pesBdara. npo- 

JQTKTHBHHfi HJiaCT 3aTeM BCKDHBaJDT , COyCKaBT B HerO XBOCTOBBK 

c opEJiBTpoM 9 nocjie ^ero npo$njn»HVE) Tpydy pacnmp^noT juh 
ycTaHOBKH XBOCTOBHKa b cKBasHHe h pa30dmeHHH HenpOJQTKTKB- 

15 ' EHX DJiaCTOB OT DpOflyKTJSBHHX. 

B COOTBeTCTBHH C OJIHHM H3 BapHHHTOB BHDOJIHeEiW CDOCOda 

nocjie BCKpHTEH npo^yKTOTHoro n^acTa b craasaHy cnycraDT 

XB0CT0B2K C ©HJIBTpOM B VCTaHaBJTHBaiOT erO B npOflyKTHBHQM 

miacTe nyreM npmaTM no MeHLmeit Mepe oaaofl npopun>Hoft Tpy- 
20 du npa ee pacnmpeHHn k cTeHite CKBasHHH* 3axeM b CKBassmy 
cnycKazjT KOJioHHy odcanHHX Tpyd, msratt Koneii kotopo2 repwe- 

TITIHO COejpiHHDT C BepXHHM K0HH0M XBOCTOBHKa. 

3 cooTBeTCTBHH c xpjvm BapaaETOM ELmojmeHra jraodpe- 
TeHZH BHa^iaiie b cRBamHy eo npoAyxTHBHoro imacTa cuycKam 1 
25 u ycTaBaBJtHBaDT KOJioHHy odcaaHHX Tpyd. 3aieM nocjie bckththh 
npojiyKTHBHoro anacia b Hero rape3 sxy KOJioHHy cnycKacr xboc- 

TOBHK C GQZJEbTpOM B EpH paCinnpeHHB npO&EJILHOfi TpydH yCTaHaB- 

jiHBaOT ero b cKBasEHe« EpoozjiBHyi) Tpydy npn 3tom npHKHMax>T 
k creHKe HHSHero KOHna kojidkhh odcajiHHX Tpyd, odecne^mBM 

30 ee repueTETCHoe coeaKHeHHe c xboctobhkom. 

Cnocod ocymecTBHHDT c noMomH) ycipoflcTBa, BKjnorcaEmero 
b cedn KOJioHHy dypmrbHHX Tpyd I (far.I), KOJioHHy odcanHHx 
Tpyd 2 (oht.3). xboctobhk 3 c n epcoopEpOBa hhhm ozJH>TpoM 4, 
coeOTHfleMHS c kojiohhoA dypzoiiHHX Tpyd I c nowoniLD nepexosKH- 

35 m 5 h nepeBOSHBKa 6. IlepexojtHHK 5 (ajieweHT, coejiHHHmcumi 
TpydH c pasHHMK ^BaweTpaMH) uweeT nepeMm^r b Base cejwa 7 
a EaDOBoro KJianaHa 8 (§zr.3) f pa3aejWDiicrro bojioctb xboctobh- 
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K3 3 C CHJEBTpOM 4 H KOJIDHHH OdCajIHHX Tpyd 2. IlepeBOjlHHK 6 

(ght.I) cHadneH KJianafiOM 9, cepeKPHBa^wJ KaHajt 10, coo6- 
mamnnTS iiojioctl kojiohhh dypnniHux Tpyd I co cKBasHHOii II e 
cjiymmrii juw 3anojifleHnfl noaocTH kojiohhe dypiuiLHHX Tpyd I 
5 cKsaxBHHoii khjikoctud npn cnycice KOfjuoneHTOB ycTpoilcTBa b 
cKBasHHy II. Ho MeHLmeii Mepe cana H3 Tpyd 12 XBOcTOBHxa 3 
3HnoJiflSHa npo©2UEbHoi! c no MeHLmefl i/.epe otjmh npojiojEbKHME 
rofpai^H 13 (anr.2) f pacnoaoseHHELai ciMMeTpirao OTHOcirreJEr- 
ho neHTpajn>Hoa oca Tpydu 12, a iuurcm,7qpg?e ckhmh koftttrmh c 

10 pe3B(5aMH (Ha p.I He noica3aflH) . Tocpn 13 npo$Hjn>mx rpycS 
12 3anojmeHU repMeTrazpynmefl nacTofl 14. Ha icofiue csuiLTpa 4 
ycTaH02JieH neHTparop 15, odecDewrayiTiKft neHTpapoBaime $jeuh>t- 
pa 4 OTHOcmeziHO CTefira cKsasmH II. 

B cJiy^ae npoxoTOemn cKBasnm II *iep83 HenpojjyicTHBHHe 

15 y^acTKH b ee rop23 o HTajn>H oil nacTH mm'panoM c sthmh ynacT- 
KaMB KaK D0Ka3aH0 Ha gpnr.1,3,4, nepgpopamiOHHHe DTBepcTna 16 
$j5Jn>Tpa 4 3£LKpHB3K)T sarjiymKaMz 17 H3 XEMOTecKH pa3pymaeM0- 
ro MaTepHfiura, HanpiaMep, MaraHH. IIpocaurBHHe Tpydn 12 pacno- 
JiararoT Ha cooTBeTCTsyinmnx yqacTKax XBocTOBHiea 3 c ©mmdoh 4 

20 juih pa30<$meHHa npoayKTHBHoS ^acra hpowothbhoto nJiacTa 18 
ot Henpoff7icT2BHoil 9 a TaxcEe juie ooejumewm XBocTOBiuca 3 c 
kojiohhoS odcaamix Tpyd 2. 

B ycTpo2icTBO bxojdjt TaKse pasBajimeBaTejii 19 (§nr.5), 
ncnojiL37eMU& juzh BUDpaBJi6HSH roip 13 npooouc&flicc Tpyd 12 

25 nocjie isx pacnmpessH. 

Cnocod ocymecTBTOOT cjiejtyamm odpasoM. B npanecce dy- 
peHHH cKBasHHH II (qht.I), Depea BCKpiiTHeM npo^yxTHBHoro 
njiacTa 18, bsbccthhmh npaerjaMH H30JEEpyDT Bee HecoBwecTiMHe 
no ycjroBHHM type huh hjklcth, pacnojioseHHHe Bume npoayKTHB- 

30 Horo 18, a noose bckdhthh nocjieaaero h nvmxBRZ cTBOJia 
CKBasHHH II b Hee cnycKa^T Ha kojiohhs dypmaHHX Tpyd I 
xboctobzk 3 c npenEapHTejn>EO nep^opzpoBaHHHM §3Un>TpOM 4, 
coejgaHeHHHS c kojiohho2 <5ypnJH>HHX Tpyd I c noMom&D nepsxos- 
HEKa 5, npoffiHUBHHX Tpyd 12 z nepeBOflKaga 6. EtepfiopauzoHHHe 

35 oTBepcTM 16 $mn>Tpa 4 3aKpOTK 3arjaymE£wnt 17. 

IlOCJie SDCTHSeHHH <£&£2>TpOK 4 3adOH CKBaSHHH II B DDJIO- 

cm dpo?hjii>hhx TpycJ 12 3aKaHK02 dpomhbotooS smucocTB co- 
22au? ^asjiesae, Heodxojmwoe jyw BHnpaBJiea^H npoacur&KHX 

rOQD 13 H HOHSaTHH CT6H0K Tpyd 12 K CTSHKe CKBaSUHH II 
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(qht.3) , odecneHHBan costiecTHO c repweTfl3JipyBiiie5 nacToii 14 
repaeTHTOyD H30jihwjb nenposyKTHBHHX v^ctkob npojgrKTHBHoro 
miacTa IB. 

3aTeM KOJ10HH7 dypaziflKX Tpyd I (guar. I) mecre c nepe- 

5 BO flHHK OM 6 QTBHHTOBaDT OT BepXHEX UpOCEJTbHHX Tpyd 12 II I30JI- 
HHUaOT S3 CKBa&BHH II, UpHCOejlEHflDT K ESS pa3 B3 JTHie BaTeJEb 

19 (par. 5) 2 cflOBa cnycEaOT b cKBasaHy II ao sxoaa b Bepx- 
heb) ^acTL npo$zjn>HHX Tpyd 12 ($ar.3). Bpama* KOJionny dypnra- 
hhx Tpyd I KJecTe c pasBajggeBaTejgeM 19, npoH3BOAST okoots- 

10 Te^BHoe BHUpa BJie he & poop 13 h iuiOTHoe Dpnsarae ctshok npo- 
4hjibhhx Tpyd 12 k cTeHfcau ckb&sehh I. Ilpa 3tou repweTxranpyEH 
man nacTa 14 ($ht.2) odecneraBaeT saaeEHyK) repMeTH3amro 
3aTpydHoro npocTpaHCTBa cKBasum II. 

£ajiee kojidhhy dypHjr&HHX Tpyd I c pa3Baju>ueBaTeJiew 19 

15 (am. 5) nozEman? 23 cKBassflu II h cnycicaET b nee KOJioHHy 
odcajHux Tpyd 2 (<pm\3) ao 3xoaa ee HzsHero KOHua BHyrpL 
Bepxmix npog)HJiBHHX Tpyd 12 c odpa30BaHaeM 3asopa 20 aeroy 

3TBM KOHnOM, CejUIDM 7 B CTeHKaMH B60XHHX npO©MBHHX Tpyd 12* 

3aieM b CKBasHHy II cdpactmaioT mapoBoH KJianaH 8, Koxoputi 
20 cagxHTCH b cejyio 7, pa30dmaH BHyTpeHme dojiocth XBOcroBHKa 3 
e odcaHHofi kojlohhh 2. Hpohsbojuit 3anaw aeweHTHoro pacrao- 
pa TOpes iconoray odcajmnx Tpyd 2, nocjie Hero onycxaiDT ee 
waasSL KOHeu ao ynopa b cyseane b nepexoamiKe 5 ($ht*4) , 
n.Docjie 3aTBepTOBaH2H ueMBHTHoro paca'Bopa t paadypHBarT od- 
25 pa30BaBnp)CH BHyTpn kojioehh odcajiHHX Tpyd 2 neweKTHyK) npod- 
Ky (He H0Ka3aHa), mapoBoS KJianaH 8 h cejuo 7. 

B wcnae ycTaHOBKH b (ftm/rpe 4 BpeMeHHHX 3arjiymeK 17 
(qbar.I) nocjce^HBe pa3pymaDT 3aica^Ko2 b Hero pacHeTHoii H Op- 
IIEIH KHCJIOTH ($HT.4). 3aTeM DP0H3B0OTT OCBOeHBe CKBaSHHH II. 

30 B rex anyranx, noma up o jty kthbhhH miacT 18 BCKpHBaDT 

nocjxe cuycKa kojiohhh odcaaHHX Tpyd 2 (aanpmsep, npoMesyTO^- 
Hofl juze 9KciuiyaTaiiaoHHOtl) f to xboctobhk 3 ycTaHaaraBaDT 
uyreM npnsaTEfl ctchok BepxHiix dpo£hjh>hhx Tpyd 12 k BHyr- 
peHHHM cTeHKSM HHSHero KOHua kojiohhh odcajXHHX Tpyd 2(cct*6) • 

35 Jure 3Toro c y^eiow Beca XBOCTOBJiKa 3 z §Jun>Tpa 4 pac^eT- 
hhm ujrm onpejejiHRT Heodxojusuyi) jumHy BepxHHX npo^suxBHUX 
Tpyd 12, c ncMomBD kotophx dynyr zx y cTaHaBJizBaTB • Ha KOHne 
(pMBTpa 4 KpenuT damriaK 21 (ooht.5) c ce&iou 22 dob mapoBoil 
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KjianaH 23 z orpanirenTejieM 24, npeaoTHpanamnM nepewemeHne 
Kjiacaaa 23 b odpaxaoM HanpaBJieHBH. IiHxepBaji kojiohhh odcaai- 
hhx xpyd 2 f 3 koxddom sojishh ycTaHaBJiHBaTB npogHJiBHHe Tpy- 
<5h 12, icajmdpTOT pacmEpnxeJieM (na csr. He B0Ka3aH). 3aTeM 
5 k KoaoHHe dypoLHHX xfr/d I npacoecHHHBX pa3BajiHieBaxejn> 
19, coejiHHeHflHii c mmnEapH^ecfcoii toctlb 25 BepxHeii npogzm- 
hoS xpydu 12 XBOCTOBJiKa 3 c DOMomHD JieBOfi pe3LdH 26, cnyc- 

KEBT CKOI^D OHOBaHHHil TaKEM 06pa30M HHCTpyMeHT B CKBaHHHy II 

(cpnr.5) h ppo MHB aOT ee, noaae ^ero cdpacHBaax napoBOfi mia- 
10 nan 23, nepeKDHBaa npn 3xom oxBepcxne b cejvie 22, 11 3aicaH- 

KOfl DDOMHBO^HOa KHHKOCXH B HOJLOCXH XBOCTOBHKS 3 H CgMLXpa 4 

co3flaDT b hex jaBHSHHe, HeodxojmMoe sra onpeccoBKa Bcefi 

KOMUOHOBKH, DOfl flefiCXBIteM KOXOpOrO OJKHOBpeMeHHO BUnpaBJDDOT- 

ch ro$pu 13 Bcex npogmiLHHX Tpyd 12, Koxopue (5nm aranraera 

15 b komdohobi^ odopysoBaHHH. 3 pesyaixaxe 3xoro cxeHKE Bepx- 
hzx np oggJg»HHX xpyd 12 djiotho npusHMaorcH k c Tease HZHHero 
KOHna kojiohhh odcaaHHX xpyd 2 (qht.6). 

3 anyrae BfuiOTeHHfl b KOwnaHOBKy npoa>HJiBHHx Tpyd 12 jyw 
pa3odmeHM HenpoayKTHBHHX djiqcxob ($ht.3) sjih BHnojmeHiw 

20 Bcero aMBTpa 4 H3 npooaJiBHHX Tpyd 12, kek noKa3aHO Ha cra- 
xypax 5*6, xo cxeHKH 3xnx xpyd 12 xaicse ilioxho nvvmmam- 
Cfl K CXeHKe CKB3SHHH n# , . 

HaxaxeHHeM h nocajutofi HHexpyM eHxa npoBepmx ycxoiteH- 
bocxb ycxaHOBKH XBocxoBHKa 3 c ©KJiLxpoM 4 Ha oceBoe cweme- 

25 rae. 3axeM BpamsHneia kojiohhh dypmiBHHX Tpyd I c pasBajaae- 
BaxaneM 19 BnpaBO BHBHHTOBaDT nocJiejiHHfi as iinjmKjjpH^ecKoro 
KOHiia 25 BepxHeJl nposmiBHofi xpydn 12* OjmoBpeMeHHO HHKHHe 
Bajimymae ajieMeHin 27 pa3BajnneBaxeJK 13, noainiMaHCB BBepx, 
pa3Ba^M0BHBaEx pesBdy 26 mumH^piwecKoro kohob 25, ysejm- 

30 ^HBaa ero BHyxpeaimS jpsawexp. 3axeM HHcxpyueHX noaaBT bhto 
c onHOBpeMeHBott npowHBRoa h BpameraeM ero BnpaBO, b pe3yjiB- 
xaxe Hero nponcxorox OT»Heftmee pasBajimoBHBaHHe twjwp*- 

TOCOTX KOHUOB 25 E BepXHHX DpafHJIBHHX Tpyd 12 HH3HBMH 3aJHr- 

njvww MeMeHTaMH 27 a BepxHHMZ 28, mewwz 6ojnm& jma- 
35 Mexp, ^eM HHSHiie, 

HO OKOHTOHJiK paSBaJIMOBHBaHHH DpO^IUIBHHX XpyO 12 3DC 

mecxe c KonoHHoft odcajiHHX xpyd 2 onpe ccoBHBaDX Ha repie- 
titihocxb cosjiaHHeti b hkx jtaMeHM. EpH oxcyrcxBHH repwexin- 
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hoctb pa3 BajiKqoBHBaHge hdbtoptot. 

3 CJiy^aHX BKJETCeHHH B KOMDOHOBKy XBDCTOBHKa 3 EJ1I1 

$jun>Tpa 4 jionojiEHTejiLHux Dpo¥HJH)HHX Tpyd 12 ($nr.3) sum 
BraojiHeHUH scero qpoEbTpa 4 B3 npo$Hjn>HHX Tpyti 12 (±sr.5,6), 

5 nepoopanHOHHHe oTBepcTra 16 3aKpHBam zarjiymxaiw 17 H3 
xnMOTecKH pa3pymaeMoro MaTepnajia, KOTopae nocjie 3aBepmeraH 
padoT no ycTaHOBKe xboctobeks 3 c ohjebtpom 4 pa3pymaK)T 3a- 
KaTOo2 cooTBeTCTBjnmero xmapeareHTa. 

npoMHnmesBag npHMeHmiocT* 

10 npejuaraeuHfi cnocod nosBOizaeT eajiesao pa3oeSmaT£ npo- 

jgTKTHBHHfi iuiacT ot same Jiera nunc HenpojcrKTflBHiDC DJiacroB, a 
Taicse ot npaMHicannHX k Heuy u nepeMezamoxcA c hum jjpyrax 

HeupOJQTKTnBHHX y^lCTKOB CKBaSHHH (5e3 IjeU e HTHpOBa HHR $E7H>T— 

pa-XBo ct OBEKa • Ilpa 3tom ynpomaeTCJi TexHOJiorra ycTaHOBKn 

15 XBOCTOBHKOB C ?BJU,TpaMSl II CHITEaBTCJI 3aTpaTH 3a CTOT HCKJUO- 
TOHEK KOHCTpyKTHBHO-CJIOSHHX paSSe^EHZTeJiefi 2 DOJlBeCHHX 

ycTpoficTB, np^eHHeMHX npa ycTaHOBKe xboctobhkob, a TaKse 
ixerjeHTzpoBaHHH ex, KOTopowy conyrcTBysTT aBapaa z 3aTpara 
BpeM6HJ2 Ha osHnaRze 3 aTBepneBaHHH ner/eHTHoro pacTBopa. 
20 KpoMe Toro, npejuaraeMHfi cnocoC no3BOjraeT pacmHpnTL 

ocSjracTB ero npzMeaeHHg, Tax khk oh uoseT Outb Hcnojrb30BaH 
ksk b odcaseHHOM, tan 2 b HeodcaseHHow CTBase cKBaszHK, He- 

3aBHCHM0 OT 3 OH DOITtOmeHM UpOMHBO^HOfi EEflKOCTE, 

BO^onpoHBJieaHfl, h DpaiCTH^ec^z deo cyme ctb€ hh oro yMeHLneHEH 
25 OTaweTpa cKBaxzHH. 
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S0R3TJIA H30EPBTEHHH 

1. CnOCOd 3aKatraiBaffliH CTpOHTeJILCTBa CKBaKBHH, BKJE3- 

qarauBa 3 ceda BCKpuTne npoayKTBBHoro njiacTa (18), cnycK a 
yCTaHOBBy B CKBaSHHe (II) kojiohhh odcanHHX Tpyd (2) H XBO- 
5 cTOBHKa (3) c ffiHJEtTpoM (4) c odecne^eHEeM ex repMexireHoro 
coejwHeHBH Mew codoii, a pa30dmeHae HenpoayKTHBHHX ynacT- 

KOB OT nDOayKTKBHHX, 0 I J I a II II D fi C H TeU, TOO 

cnycK b cKBaazgy (II) kojiohhh odcajunix Tpyd (2) n xboctobe- 
Ka (3) c $mn.TpoM (4) ocymecTBOffiOT pa3jieJttH0, a ex repwe- 

10 Tiraioe coeHHHeHHe ocymecTBJOTOT b cKBasHHe (II), npa-sTOM 
no MeawneiS «eoe om as Tpyd (12) xboctobeke (3) nepea ero 
cnycKOM b cKBasBHy (II) npoSsonpywr c odpasoBaaaeM no weH*- 
mea mx>e wyx npoaojiiHHX rofcp (13) a luwaanpireecKax koh- 
UOB (25) c pe3idaiaa (26) , a nocae cnycKa XBOCTOBBKa (3) b 

15 cKsasHHy (II) npotaHyio Tpydy (12) pacmapaiDT sjih ycTaHOB— 
kh XBocTOBHKa (3) b cKBasHHe (II) a pasodoeHaa HenpojyKTHB- 

HHX DJiaCTOB OT npOByKTBBHHX. 

2. Cnocod no d.I, o t je a h a n m a a c a tsu , ito 
nocjie BCKpHras npoayKTHBHoro nmcra (18) b cKBasHHy (II) 

20 cnycKaDT xboctobbr (3) c iaawpoM (4) a ycTaHaBOTBaDT ero 
a npoByKTHBHOM nJiacTe (18) nyreM npasaTaa no MerameM Mepe 
oaHofi npo$HJn,Hofl TpydH (12) npa ee pacnapeHHH k creHKe 
cKBasaHH (II), a saint b CKBasBHy (II) cnycKam KOJioHHy od- 
caaHHX Tpyd (2), bhshhS jcoaen Koiopcfi repMeTiraio coeaHHflDT 

25 C BepXHBM K0BH0M XBOCTOBBKa (3). 

3. Cnoood no n.I, oTJiaHannaiicH Tew, too 
Bsawe b CKBasHHy (II) cnycKanT ao npoayKTHBHoro naacTa 
(18) a ycTaHaBiBBaDT KOJioHHy odcasHmc Tpyd (2) , a zawu noc- 
ae bckdhthh npoayKTHBHoro 'naacra (18) b Hero TOpes 9Ty 

30 kdjiohhv cnycKaDT xboctobhk (3) c shjibtpcm (4) b npa pacma- 
peHaa 'nooSamatOL TpydH (12) ycTaHaBSHBawr ero b CKsasH- 
He (H) npa otou npoputtHyn Tpydy (12) nproaMaiDT k cTemce 
HasHero Konna kojiohhh odcaaHHX Tpyd (2), odecnenaBaa ee 
repaeTHHHoe coeaaHeHae c xboctobbkom (3). 
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(57) Abstract [sic - as provided in English in original patent application] 

The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces into the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
is shaped in such a way as to create at least two longitudinal corrugations (13) and 
cylindrical ends (25) with threads (26). The productive layer (18) is then opened up and 
since the shaft section (3) has been lowered into the said layer, the shaped pipe (12) is 
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(57) Abstract [as translated from Russian in original patent application] " — — 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (1 1). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (18) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
liner (3) in well (1 1) and to isolate the nonproducing formations from the producing 
formations. 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Coru, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 1 8 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 1 2 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1, distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation ( 1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 



Fig. I 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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Fig. 6 
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